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(54) POLYKETONE FIBER AND CORD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a polyketone 
fiber having excellent mechanical properties such as a 
high strength and elastic modulus, having a high dry 
heat shrinkage and the stress which causes, a strong 
shrink property when heated, and useful for a twisted 
cord, a processed cord, a tire - belt, a 
rubber-reinforcing material for a hose or the like. 



SOLUTION: This polyketone fiber is made of a polyketone 
polymer with 1-oxotrimethylene composing 3 97 mol% of 
repeating units and possesses characteristics meeting 
the following (a) to (e): (a) a degree of 
crystallization =50-90%; (b) a degree of crystalline 
orientation 3 95%; (c) tensile strength 3 10 cN/dtex; (d) 
modulus of elongation 3 200 cN/dtex; and (e) the maximum 
heat shrinkage stress 3 0.8 cN/dtex. 
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bWMt Lv>„ KO«*«tlR*I&^*«0. 6 c 

N/dte x*iHOfi£\ JK&W&iRIStfj&H-^UitjJ* 

toiL+zm-&Mmt)tf-kmzi&TLx Li^\ f&ms, 30 

*K J&&<r>&±t&UmfcJ3<?> 7 5 %W±s J: L < 

«80 %&±<r>&M&fcJj tm-tz z t &m i L < , * 

ttttfctti: LTI40. 6cN/dtexW±, 4 *)4?i 
L<(40. 7 c N/d t e xfli, #Uif* L< (40. 
8 cN/d t e xJa±<75«*J»MXtt&* 
Mi Lv^ 0 

[0 0 3 0] V 7- h >®&=i- K*5l§^#iSSl 0 * 

1 . OlXjiSdi ( c N/d t e 
[ZZX~, <7T(4."K'J ^ h K<50;a«T(Cio(t 

*»jR»i&*-e* •} , *&w<ommmzm<7>?j&x'X#> 
h*iz>o ttz, »$0:SiaffiT= 100-27 ox:t-£> 

*o ) 

[0 0 3 2] *»flO#'J* h >8i*3- KOftj&Il 
«T CC) U4t-T4f»JRffll6*«TOia«0— W*H1 
t;^1"o 42L33- KS-«*!®ai--5l^l-(4»aSStC«t-5^ 

0 1 tt*iH-C*4»ft\ &&J1B# lc^ B Q B »T-JIco^D* f 50 
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12 

■■ - 3 0 U VJU > > - * ')>-7f 77^ 

(RFL) „t*ft»S-e\ ^i<ttl OOtOfit* 

(tra* ie (v>*>4>&d i pjai) ^a-rci 

/fil^ - K(4 =r^ & fottfl-tclftji £ iifcRRUSi 

^umz&m-tzmuzG-r&o JM*tfH-(4. 

Sitt-7^0. 2cN/dtex»±, 1 5 OViZ&tfZ, 
^SMXfci^O. 5%W.±T**-2.C: t7i J £-llT***o 
S3 - KO«*JftiR»lS»3j«0. 2 cN/d t e x»i 

t)Xh*). +t7 7"7"7'(, 3--vV-f°74^<r>9ifttt 

tt<xai6*l4]is«titl/!l5v»« t«ffl««6*<r«e> t ? -f 
^Ogfift^Htt'SrS/w*, 0. 2cN/dtextt 
±. L< (4 0. 3 c N/d t e xKL 4 L 
<I40. 4 c N/d t e x WicOf 

^WHi'^- Kt LTfflv^iD-l±3- K 1 ~&$>tz 

tl^4 0 0 cNW±, fiF4 L<(45 0 0 c NtH±, Iftlz 
Oft L< (4 6 0 0 c Nttltf^Ct^i Lv>o 
[0 0 3 1] i/c, *«WO«i3a3-KUJ4j(5JBtJR«8* 

*m— Lxj&M~fz> z t &mm t %&?$m% 

^■r^^^-ft^ffc^i < , taw-a l/c 
75 f sitt^^ 0 z<r>tz*>* i 5 o"Cu*5(t*e:sftiRas$ 

tLTO. 5%- 5%, L<(41 -4%, 4 
L < (4 2 - 3 %<OS&J|xSS$«:*r-*- ^> CI t Lv^ 0 C 

04 ; 5 4-^v^ilISi##4r^-r^#'J'?- h>M=S3- K 
Sr#4^*C(4, B*a- KKRFLiSSrftsS-frLiOT 

^3- K<D*fc&gisj££T co , i^MSBftceiipr-r^ 

^^ao (cN/dtex) i: L^WfIC, «ro^T5t 

(5) <r)m.mftt-tz>ztx~frz 0 

) 1 0 x <tt • • • (5) 

»t^^o -77. <.D7j J ff T<7) 1 O^^^x* 

t5 { ^:L* 0 4133- KUE|lBr-t*5R7J 

(<td) 14, »f L<(4*t<01. 01-10f, 4 Oftf 
iL<(4l. 0 3-5 te, ? <bU»$ L < <4 1 . 0 5- 
2®X't>2>Z ttimt Lt> 0 

[0 0 3 3] RFL«lBOf*#*tt, (Hi*4*(C*tLT 
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(8) 

13 

•ri-IfcjWti**,, RFL&OSF3: L^&lfct LTJi, 
Uy^->>*0. 1-1011%, *iV7'J^^0. 1 
- 1 0 *fi%, 9-ry*X«rl-2 81f%t* <9 , X 
•J«f i L^afiSt L-C»4UV>->> 0. 5-311%, 
*;u-7'J>0. 5-311%, 7f 7?X1 0-251 
TO'Mi Lv>„ RFLi^SiaStLtliff 
iL<(± 1 0 0-2 5 0t, ±t)»JL<lil4 0-2 

0 0"C-e*>0, 4-^< ti> 1 0®\ fti L<(42 0- 1 70 
2 0fMB*£«l!M!L3l- U* e 

[0 0 3 4] ffc, e»iORFL#f3 - KI4, 3I§ 

t lt#£ l < ti* *■ h Ko**ssuRa« 
s±5 0"c, 4 l< i±«*jftjR*ia«± i or, 
L<(i«*aMx«»*±5t:-c*iK &&gB# 

Wli#* L<(41 0-3 0 0&', 4<9 4f£L<t4 30- 

1 2 O^i L^o 

10 0 3 5] JA±OJ: n 4r1ftt<r*fli-t-4#'J*- h >*8 

t'Tove • 6^co^';t-s h'mm ; --t? y v > x u 

7?l/-h, tfM 7'DkfU>f-W7^ K #'J7f 30 
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[0 0 3 61 

ta v *Jfe«| <0Bt W «f ffl w » <b *i 4 ft 8B*«[ W i'l^^ft 

( 1 ) SIBttft 
ffiRttSE [7] (di/g) «4**>ifcifc5*:.::a6cfv»T* 

[fl]=llm (T- t) / (t • C) 
C-0 

+ 0 t 7iU f T(4, iNLJtQ 8%J3L±0^**7^*n 

^uvgWL/j^'j -7- r- >co*fPu§jS<7>2 sicr-co^Stf 

<0irL^B$F^T-*4o ttz. Ct4±Kl 0 0ml *p<r>>f<7 

Ajwau ) 

(2) me, 3l5R?f./S, SISSfli*, ?l!R3ftt^ 
J I S-L - 1 0 1 3 titrate Lfco 5I5R3¥14*I± 
#S0. 1 %icfctt£i3r£iffj£0. 2 %U4J(t*Wfi 

[0 0 3 7] (3). 3- h'tiZZmma- vo®. 

* 

3-K1 Omlf:i)WllWi (g) SrftfiL, WiXl 
000*11)3- KoailK (d t e x) b Lfco 
(4) RFL»B6#»* 

3-Kl0mifc1OllWj.(g) o 

•C, iaS3-K«:lmmfii:IiLTl. OOg^fflff 

L, 2 0 0m 1 <0-^*-V-7 )V*u j -j-futts— ;k:t 

iftr+TT-eoic, 2B#nifl&»i-*, i§»^«oi«jM*itfi 

»Ws (g) ^iffiL, T^(6) i^RFLffll#f$ 



RFL»Hf*f$ (%) =W 3 x 1 0/W2X 1 0 0 



(6) 



[0 0 3 8] ( 5 ) JftJRfclSa, ift 

mmmwiim m) iisicord-tester (g 

oodrich Type) £fflv*T, TIBO^ff T— 
^«ttTUls«t4««liJJ:0 f 3- KOJ»JR«S*1$14«:«|| 

i'5S7'D/7A (Temperature Program) : EXP* 
- K 

©y : 2 5 0"C 
Ti : 355- 



50 



?0^m : 1/80 (g/dtex) 

*0^Mf4R : 2 5 0mm 
ItiM $ it ^ iftjf - JRtt* <b a« T U is «t * JR<g 

*Ft (cN) S-^t*), Ft «:tt»W«« (dte 
x) T-^LTiSSTlCiSlt^^llxSBEL-^aT (cN/d 
t ex) Sr**fc 0 «^<OlRaS^jF.ax (cN) 

J3 4a'S*W)KSI^5r^-rS«T.ax (1C) ^H^i: 19 
T..x4-e^JftJ|XSia*i: L/-o Sf>i:, F..,tR#o 
mm (d t e x) X'fcLtzmZ&iz&Mmfcl) a 
.» (cN/dtex) «r**^ e 4^, KU 
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75 

K) tLtz. 

[0039] ( 6 ) &mmm 

&.BMm& (%) = 

mmx-bZo ) 

( 7 ) ISAftK 
/<-*>xjUT-tt«^S«lfflHe«« rk?>;x;u (Pyri 
si) J ^rffl^TTIE^ftT-iPiJS^If 
jffl^SJS : 30t — 3 0 0X; 

: 2 o t;/# 

: IS, at=2 0 0mL/& 

»eii/cK5&!ftftian;iJw»r2 o or:- 3 o ov.<om.m 
ah (j/g) iOTie^:(8) uionaiLfco 

iSSftS (%) = AH/2 2 5X 1 0 0 •••(8) & 

ftAEfflK (%) = (i8o- 

[0 0 4 1 ] (Uttffl) QMSlfc-x-*-^ 

h > # >j v - * itf t3E» 6 5 m.m%/mti- h «; 20 

*a 1 o**%^*-*-**»jB[uifiinL, 8 o'er- 2 b# 

O 8 CCl-SDSL, 2 0^ m&ifS? -f )\>9-X 

*>&Ltzmz. 8 0ti:SimL«jPS0. 10mm 
^, 5 0*-;KO$SP«fc •) 1 0mm»x7-ffyy?: 
iiL£&U5Sfi%<7>Hfl:ffii&«r£*1-& 1 8 "CO** 
ICP±ai*2. 5 c c/^&jST-^ttSL, a* 3. 2m 

ia«2ia%, st 2 5t(oetM!n-a»L, 

(C3 0t:<7)*-Cft^-L^^(C, j£S3. 2m/ftX-mm 30 
C:«0®a*(Z IRGANOX1 098 
(Ciba Specialty Chemicals 
ttSi) , IRGANOX 1 0 7 6 (Ciba Spec 
ial ty Chemical sttSf) «r^il?il0. 
0 5H%fo (it*'J)-h^#'j7-) #«-*L*7t 

[0 0 4 2] tt±#J(±WTO&j&<7)fc<0 Ttio *U 

t#->K= 3 5/6 5 : 53-T-42 0 0 0 0) /*',) 
U>jr*is Kl 0 ^-juttin* H" t-ju/jK 1 ; i-f- 
w>**-> Ki o^MtJraot Lix-fV^f-T 1 ) 
;ux;v*>BJ^- h ') * ^/v** ? -f-^'J h 
= 30/30/1 0/5/23/1/1 (*4%Jt) o 
»<bil/.:*J£##* 1S1S-2 4 Ott, 2 5 

81CT-2Sg, 2 6 8tT-3KI, 2 7 2 "CT- 4 61^ 

Mff^ffo/c^tc 5isgt;2 o orr-i . o 

8 ft (}£[*»* 1 . 8 c N/d t e x) W5fti£#«rff 



(9) ft&a 2001-295134 

**-r^«ftl 5 Ot, 3 OfrcoSfc&iiigSrflvv 
a«r*0«iHft*, 1/3 0 (c N/d t e x) coffifi 
* *jNtTtfaiL--CTa:<7) UJ: i)#*S>fc 0 
(Lb-L a ) /LbX 10 0 • • • (7) 



^ [0 0 4 0] (8) gAEfiK 

f) > h (RIWT) J 2 0 0 0 *fflv*TTfe*>*ft"e«i|§ 

xaiif : CuKoS 

/5 IBS : 4 0 K V 152mA 

* * 7ft : 9 4.5 mm 

m^mm : 3 53- 

»«ifcl«02« = 2r ftjSl-Hfl3ii* (1 1 
0) mSrRJ^fatc**^ > LTfft)iiJ®f^W# 
*«H^ibTKit(9) i:it)»BlLfc, 



H) / 1 8.0 X 1 0 0 • • • (9) 

<7)£Mf*fe^(i 17.1 fex$>otz e znmmu&g. 1 

5. 6 c N/d t e x, #J£4. 2%, Wtlf 3 4 7 c 
N/d t e x fc«$&tt**LT*JiK KJ»IR«I**«4. 
3%, ft*&J|XfliI&:fc 0 . 9 2 c N/d t e x tiS5v^ 

iEo«jfeCT2 -iifewi 5oi*t#*T*n:itii) 

[0 0 4 3] (£ifcfll2) l-ja^TSftl* 1 

5ott*i. o smnmftt Lxmzm^tzo 
(*jfe««j3) nifetaji tc*sv>T5&gs-2 5 or-c-i. 
i om<r>m*£ Lxm&mvtzo 
mmm4) ■mm&n r:*ji»»T5«i*2 6 stt-i. 

1 4f&Offifti LT^IlRofc, 
(*J6«5) *iSCajUCJ3v»T4Si J Sr2 6 3 "Ct? 1 . 

i 7fe<nmtot LTinxcfco 

(iIM6) HJfet?!] 1 IC^V>T2. 3 c N/d t e x <7> 
5S7JT-2 7 2X:X'4&}£ftZ^\ 2. 3cN 

/d t e x«03B:fo£8Ht7t* S> JR« 2 m/tJ><AJ$*PJil 

T.%<$iP L tz & U ^ # M *) « IC X m # fe„ 

[0044] mmmD ^mmn~^x^hntzy 

-7"?:Iv\ ^PfO. 10mm, L/D=l, 250 
*-)\><r>®U & •) 1 2. 5 c c/^-cOiSST-fflaiL, ® 
S^-tir/jo S@*Sr?l#^I^SK2Sfi%O^K*?§»ffi 

2. 5 m/ftxmn. *) , S<bU»<bnfc#tt«»«:2 4 0 
"CtCTf^LT*^**?*^ -^*iS#*^24 0 
r-CiaBOiSWSr^TofcftU, 2 6 0tf2g§, 2 
7 0tT'3g|, 2 6 5tfl. 2 01&<7)}i#$r=fTt\ 
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17 



10 



20 



mmmi tmmn&st. wnx-®*. tzmznitzo z 

<7)*att*ilSI 2 4 0t, 2g| 2 5 5'C 1 3S1 
2 6 8*COi£#^tfv^ £<blC4g§£2 6 3 'CT* 1 . 
2 2te. 7. 3tecD4gii#£*To/.: 0 

[0 0 4 5] (*te®]9) #rtl-J: ilpiJL/ji^l'> 
t -®HLj0t?R^5t£!£S#g£- L^:gPItt« 9 . 8 CD* 
h > # 'J "7 - & , ikitM§5 6 5 A&%/feit1- h 'J 
•^^ 1 0 41:%#Wi--2)7K}§iKu?.l5.SDL, 8 0*CT-2B# 

mmmm t # -7 - ig« 5 . 5 tt%ro k - 

SiMZfivtZo C<O*Stt*tlSg 2 4 0t, 2SI 
2 5 5t, 3SI 2 6 8W5i(Hffi'\ 2MC4&B 
^ 2 6 3ttl. 11*. ^ffi#ftf*14. 2 6<04S 

(HJfetflJl 0) IftMl U*»w»T«fflUtt^taE»4 01 
S%/tfi-fb*^->0 A 3 0ma%^#-tS*>§}iS ! Srffl</> 

(f*^lSI 2 4 0'C, 2&§ 2 5 5"C, 3ISB270 
"COJIftfcfiV, ?lbi:4ei«-2 6 5tt-l. 2 0 
It, ^i£#ffif*l 6. 3*0 4Si£«i*ffo/co 
[0 0 4 6] (^JfeCT 1 1 ) 1 »<bitfc 

#Lfc&C:, lf£§£2 4 Otf, 2 5 8tf 

2gl. 2 7 0*C-C3SBW3gftS:fifw>, 3l£St£4S: 
BIZ 2 6 51CT-1 . 14«(i£ffSR*l. 5cN/dt* 
( R F L iiS&fiS:) 

U y> -> > 

> (3 0tf%) 
7Rmib+ h >) *it* ( 1 011%) 

\£—)V\> 'J V>Jt -j 5 7. 
w*jfeflfl 17-19 co$gm t flHi-TS? 2i:Jt #T/p 

"To 

[0 0 4 9] 17-18) SEjfefll 1 6 t |Wp&W 

(D i p) M^ftttxtili^- K£» 

(^jfeCTi 9) msmw 5-c»?»ftfc**3-Kt)8 
w ^ifetnii 6 t rattote^fcftat (Dip) saatff 

(HJSW2 0) HJt&CT 1 3T'ff ibftfctf'J ^ h 
7< 7>> 1 !r^r-7 , 7-i:t : F^ft3 5 mm<7>4S 

6 0 (>-h;Hr¥0 UT**uaiaFLtt*#«:»A:o 

[0050] ut«w i ) shot 1 x-% h n 5 esf* 

»W4SSfl"*l±ilS15. 4cN/dt ex, ??tt$ 50 
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*e x) , 6. lte<7>4&J£#£firorcf£{c 

2) *JS«1 104Si£ff*«r, 1. 5cN 
/dte x*>I£#8Wj*#Htfc4$, Sffi* 1 5t:Ui£ 
*PL*:g|®n-;u±£ 7mMLtztitl~. 7 5"C 

UiD|WtL^:^n-;u±-e0. 9 9 5 ttr<r>8fia&Mm.Z 
It o T <b 3SJR« X#/ n- y 7- - v ff* SS-c*W 

^tMfl. 5 k g«f-X«^7 ^r-->*S:f»/-o 

[0047] (*s&ffii i 3 ) ^ifetaj i 2 -e»<bitfc* >; 

IZmi) 8XV±.m* (SI*)) 2 
0 0 0 VZ'&tzc z<r>m&=i- K(iS5v»«: 

t «HR»sp * * L T v » ^ . 
(*ffi«14) »»)»«:2 5 O0/mti-4JaniiH* 
W 1 3 tmmizLXTM*)&i.V ! ±.M*) SrfT^, 
1 1 2 8 0 0COj**3- K£#fc 0 

5) itlt^l 0 0i/mtt5Wl^* 
1 3 tm»KLTT»')i3J:0 f ±»«)*:fTVV »«J« 
S^)5 10 oni*3-Kt»fc, 

[0048] 1 6 ) m^mm 1 3 •c&hntz®& 

3 _ K £TlEOTil5&j£<7) V > > - * 'J > - 7 -r 
•7^x (RFL) »»#JU«atL, 1 6 0tf6 0&IBk 

«La», 5i#as 2 1 5r-c6 o&wte*, $f>i:2i 



(4 1 S.S.%) 
331cN/d 



2 2. 

3 0. 
1 4 . 
7 0. 
6 4. 



0SG 
0SC 

ost 
oa 

0SK 



7 9 c N/d t e x t lR»**«^+fl- 

1 1 nta&tfcitrm izt t&rm-to 
(Jt«« 2 ) 1 -c»c>nfc*ffi«i*tt, 5i« • 

(Jt««3) **&CT1 Uiiv»T, *5iff**2 4 Ott? 

[0 0 5 1] (Jttt«4) **«HC*JV»T, *3£#* 
*1S§ 2 4 01C, 2SS 2 5 5t, 3SI 2 6 5tf 
h-^;Hififf1S^7!( r l 2«0 3ft5fi1**lT-3^o -co}£ 
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19 

attains) nmMi\zj$^x5&Ei2 7 o*c, i. 

0 5 flf W 5 KMtt t L S^^JRSItc.^ li 0 . 7 8 
c N/d t e x t^+frX'&vtze 
(Jt«W6) ^ife^J 1 Ki3V>-C5&§£ 2 0 CC, 1. 

[0 0 5 2] (Jt«0O7) *2ifcflJl i:UV'T5ftB*r2 
OOt, 0. 9 8«<0 5e3S#fc Lfc**, 

dfc«WI8) H*fi«lUi5»»»T5ea«:8 0X:, 1. 0 70 

<ztz„ 

(ttMMS) m.ffiM 1 l-iS^T, 2. 3cN/dtex 
OSR2JT2 7 2 < CT-4g}£#£fr^> 3l£igE£ 2. 3c 
N/dtex<7)U^iltfcii, *ffi»*8 0lC*>tt 

ioo53] atwtM i o ) i (nykux-nbivtz 

Lfc&tC 1SB«:2 4 OTCT. 3IS«* 2 5 8*C-C2 
SB, 2 6 8t:T-3l5B, 4 Sit? 2 7 2 "CO 20 
$16. 6«0>l§tt«:lTo*:»U, SIStt* 7 5 tKiO 



^2 0 0 1 -2 9 5 1 3 4 
20 

(itttfidl 1) 0T»tS»*tJiKT, HSJS 

«1 3 tra»<0»*-eiR*L, %>)ft3 9 0i/mfT 
IgiJiJiiriiiJtfTVV «»>fMS2 0 0 0 OOi*3 

- K*»/j» v&mm&fcuo. 5 8 c N 

/dte xt-iofc. 
10 0 5 4] (Jttt« 1 2 ) Jtttffl 1 1 -QftKM*^- 

v*m^xmm.m \ 3 tisii:a^RFL«^ffl^ti 

*LS**tv»#'J *■ h >$ag:j- Kfcftfc**, Wbftfcfe 

KOl±^i5J:O f «« (Dip) »3*tt*J3lT 
<0JtlXfaj 13-1 7<D|£mi:flf-£Tjc4 CikftTf 

"to 

(Jttt« 13-14) JtttW l 2 t W[&<r>i&-ftx , «if 
(D i p) M*IH$x.TM3- K*ftfc. 
(JtKffll 5-17) »J1 3f»f:l*3-K5rffl 
u»T, (Dip) Aa*ft*ftA«l9ltttt*EttMl 
4t'Bii:LT« ! l3-Ki:fffc, **Hb**fll 1 ~ 1 
SRtfJtRW 1 - 1 7 0tt**TI£*l -4 l=* fc*i> 

[0055] *ei (4, *mmxvT v >mm mmm 

1-15) IMMm*J:U'ltfMt**fE-*- 

[Rl] 
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